I. INTRODUCTION Nuclear-double-resonance spectroscopy is now a well-known technique for studying nuclei whose NMH signals are too weak to be detected directly. This technique depends upon cross relaxation between two spin species, one abundant (hereafter referred to as I spins) and one dilute (hereafter referred to as S spins).
McArthur, Hahn, and Walstedt' (MHW) carefully measured cross-relaxation rates between "F (I spins) and "Ca (S spine) in CaF, under various experimental conditions. In particular, they treated the case of adiabatic demagnetization in the rotating frame in which the I spins were in the demagnetized state and the S spins were irradiated by an rf field near their resonant frequency. Using a thermodynamic model and assuming a Lorentzian correlation function for the dipolar fluctuations, they formed a theory which successfully fit the data.
Demco, Tegenfeldt, and Waugh (DTW) refined this theory, using a more fundamental approach involving memory functions. This theory, when applied to the CaF, work of MHW, ' resulted in a slight improvement in the agreement between data and theory. But, on the whole, the DTW and MHW theories were shown to be in close agreement for the case of CaF, . It is unknown whether or not this close agreement also exists in other cases.
In this paper, we examine the MHW theory, applying it to other cases and comparing it to available data. We will show that this theory seems to be generally adequate for calculating cross relaxation rates, which is fortunate since calculations using the DTW theory are much more lengthy than those using the theory of MHW.
Following a convention used by others' ' we introduce a cross-relaxation rate 7~'"which characterizes the relaxation of the S spins toward the common temperature. It is defined by the follow- 
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As can be seen in Fig. 5 In doing this, the following relationships proved useful:
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A, = -'(343 A', -2322B3 -2592C, '+ 1323D, '),
C, = '-, '(-72 A3 + 4838, '+ 602 C, ' -273D, '), which demonstrated the validity of spin temperature concepts in nuclear double resonance. They used a pulse sequence identical to that described in this paper [see Fig. 1(a) ]. This affords us an excellent opportunity to compare their data with the MHW theory, using Eqs. (22) and (37).
In the Appendix of LS, a calculation of the crossrelaxation rate was presented and then applied to the experimental data, using an equation equivalent to Eq. (37). We found some minor errors in that treatment which we would like to report here. 
